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NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

gPQ?s;s 

1. This test war conducted to determine the fragmentation 
characteristics  f the 250 lb« G.P., Low Drag EX 2 Mod 0, and the 
250 lb. G.P, Sta idard AN-M57A1 bombs, both being 80/20 Tritonai 
loaded. 

2. a. The fragmentation characteristics of the two types of 
250 lb. bombs are as follows: 

No. Kits   Blast 
on Panels Pressure 

Beam Spray 
Velocity 

Zone 50* 
to W 

NOL -Gages 
at 50* 

5200 ft./sec. 92 8.0 psl 

5850 ft./sec. 118 9.3 psi 

Low Drag EX 2 Mod 0 
80/20 Tritonai Loaded 

Standard G.P. Bomb AN-M57A1 
80/20 Tritonai Loaded 

b* The superiority in fragment velocity and number of fragment 
hits of the standard G.P. bomb over the Low Drag bomb can be 
attributed to the differences in explosive weight, wall thicknees, 
and outside diameters, which were as follows: 

Explosive weight (lbs) 

Wall thickness (inches) 

Outsido diameter (inches) 

Low Drag 
EX 2 Mod 0 

Standard 
AN-M57A; 

103 130 

0.313 0.270 

9.0 10.9 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

f AM B 

INTRODUCTION 

1. AUTHORITY: 

This test was authorised by references (a) and (b), and con- 
ducted under Task Assignment NPG-Re3c-321-l-52, reference (c). 

2. REFERENCES: 

a. BUORD Conf ltr Re3c-REN: fml/F.Vl-6 Ser 16771 of 6 Feb 1951 
b. BUORD Conf ltr Re3c-REN:fml/FAl-6 Ser 17791 of 5 Mar 1951 
c. BUORD Conf ltr NPG-Re3c-BEKtfml Ser 27779 of 18 Sep 1951 
d. NPG Conf Report No. 833 of 18 Aug 1951 
e. NPG Conf Report No. 878 of 20 Oct 1951 

3. BACKGROUND: 

In the general development of low drag bombs for aircraft, and 
specifically to determine the plate penetration and fragmentation 
characteristics, reference (c) established the task of testing 
streamlined bomb cases.  Reference (d) reported the fragmentation 
characteristics of the 1000 lb. G.P. and Low Drag Bombs.  Refer- 
ence (e) reported the plate penetration characteristics of the 
250 lb. low drag bombs and their fragmentation characteristics are 
reported herein. 

A.  OBJECT OF TEST: 

This test was conducted to determine the fragmentation 
characteristics of the 250 lb. G.P., Low Drag EX 2 Mod 0, and the 
250 lb. G.P. Standard AN-M57A1 bombs, both being 80/20 Tritonal 
loaded. 

5.  PERIOD OF TEST: 

a. Dates Project Letters 6 February 1951 
5 March 1951 

b. Date All Necessary Material Received  17 July 1951 
c. Date Commenced Test 7 July 1951 
d. Date Completed Test 8 August 1951 

I 
CONFIDENTIAL 
CSCURITY INFORMATION 3 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low nrag gX,  2 Mod 0 and 
Bomb, G.P* 250 lb. AN-M57A1, Fragmentation Test of 

6. REPRESENTATIVES PRESENT: 

This test was witnessed in part by Mr. A, S. Will representing 
the Naval Ordnance Laboratory and Mr. 0* K. Tower representing the 
Daystrom Electric Corporation. 

PART C 

DETAILS OF ?EST 

7. DESCRIPTION OF ITEM UNDER TEST: 

a. Standard AN-M57A1 250 lb. G.P. Bomb: 

10V9 diameter, 45.4 length, OV27 wall thickness, 130 lbs. 
charge weight, 80/20 Tritonal loaded to density of 1.67, and 
assembled with AN-M103A1 nose fuze modified for static detonation. 

b. 250 lb. GSPS Low Drag EX 2 Mod 0: 

9v00 diameter, 49B48 length, 0V313 wall thickness, 103 lb. 
charge weight, 60/20 Tritonal loaded to density of 1.67. A photo- 
graph of this bomb is shown in Figure 1. The athwartfhips fuze 
EX 200 Mod 3 was modified for static detonation and contained the 
5056 booster size. This booster was 2W537 in diameter, 0V808 high, 
and weighed 105.5 grams. 

CONFIDENTIAL 
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Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb- G.P. 250 lb. AN-M57A1, Fre.graontati.on Test of 

c.  The assembly and weights of the fuzes and bombs were as 
follows: 

Rd. 
Vt \J  « 

1 

Bomb 
Serial 

XT *. HO a 

Bomb 
* .r Bl 

Low Drag 

Empty 
Wt.(lbs) 

148 

Bomb Data 
Hot 
Melt 
(lbs) 

1.0 

Charge 
Wt.flbs) 

103.5 

Total 
Wt.(lbs) 

252.5 

2 — Low Drag 148 1,0 103.5 252.5 

3 »— Low Drag 149 1.0 103 253 

i   u 
5 

— Low Drag 149.5 1.0 103 253.5 

— Low Drag 149 1.0 103 253 

1 1 Std. 116 — 134 250 

2 3 Std. 118 •Kpa 131 249 

1       3 2 Std. 117 M»«w 132 249 

I              4 6 
• 

Std, 121 — 133 
1 <&4i 

253 

249 5 4 Std. 117 ij* 

f       8* DESCRIPTION OF TEST EQUIPMENT: 

- a. Five Rochelle Salt velocity gages 

b« Two T ourmaline gages 

c. Three Naval Ordnance Laboratory indenter gages 

d. One 35mni Fastax Camera 

e. Velocity plates, 5' high at 60 feet in polar zone 55°-125° 

f. Two cane fiberboard packs, 4? high, 8s wide in zones 80°-»85° 
and 90°-95° 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, O.P. 250 lb. Low Dr&g EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

Q _ BRrif ETitTpT?. XV     * «»v \-> M ±s  w ivw « 

a. Five Rochelle Salt velocity gages were mounted in shock 
mounts on tripods approximately L  feet from the ground and at 
approximately 10 foot intervals along a radial line 45" from the 
beam spray of the detonation, with the nearest at 50 feet from 
the bomb. 

b. Two tourmaline gages were mounted edge on to the blast 
with a 10 foot interval between them along a radial line 42* from 
the beam spray.  The first gage was 50 feet from the bomb. 

c. Three Naval Ordnance Laboratory indenter gages were placed 
beside the Rochelle Salt gage at 50 feet from the bomb.  The 
positions of all the different gages in relation to the bomb and 
arena are shown in Figure 4. 

d. The 35mm Fastax Camera was placed to record fragment hits 
on 5' high velocity plates which were at 60 feet from the bomb 
and covered the polar angle zone 55"-125°* 

• 

e. Sample beam spray fragments from each round were trapped 
in 4 foot high cane fiberboard panels located in the polar angle 
zones 80° to 85* and 90* to 95* on the port side of the bomb at a 
distance of 60 feet. 

- 
f. Bomb position: 

E&ch bomb was placed on a stand in a horizontal position 
with the nose pointed toward 0* and the base toward 180c in a 60» 
radius semi-circular arena made up of 1/8" mild steel panels 5s 

high located on the starboard side of the bomb (0* to ISO-). 

g. Fuze and Booster positions: 

The standard AN-M57A1, 250 lb. G.P. bomb contained a nose 
fuze modified for static detonation.  Fuze and booster positions 
for the EX 2 Mod 0, 250 lb. G.P, Low Drag bomb, looking at the nose 
from 0* with the semi-circular arena on the bomb*s starboard side: 

Round 1, Position 1.  Fuze cavity in horizontal plane with 
booster end at 9 o'clock. 

Round 2, Position 2.  Fuze cavity in plane 45* from the 
horizontal plane with booster end at 
7:30 o'clock. 

CONFIDENTIAL 
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Bomb. G.F. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AK-K57A1, Fragmentation Test of 

Round 3, Position 3. Fuse cavity in vortical plane with 
booster end at 6 o'clock* 

Round 4, Position 4.  Fuze cavity in plane 45* from the 
horizontal plane with the booster 
end at 4?30 o'clock. 

Round 5# Position 5.  Fuze cavity in horizontal plane with 
booster end at 3 o'clock, 

10. RESULTS AND DISCUSSION: 

a.  Fragment Space Distribution: 

Space distribution data are shown in Tables I and II.  It 
should be noted that aa the booster position of the EX 2 Mod 0, 
Low Drag bomb id rotated progressively from position 1 to position 5, 
there is a marked increase in the number of fragment hits on the 
arena panels.  The number of fragment hits on the panels for the 
low drag bombs were "weighted" by giving double weight to data 
recorded on Rds. 2, 3, and 4 and single weight to data on Rds. 1 
and 5 for a weighted average per round in order to compensate for 
fuze orientation with respect to the arena panels.  The double 
beam apray previously noted in reference (d) in connection with 
athwart ships fuzed bombs was also noted in the space distribution 
data for the low drag bomb.  Results shown in Table I indicate 
that the beam sprays for the EX 2 Mod 0 low drag bcmb are from 
60* to 90° and 95* to 125' with the greatest concentration in the 
zones from 70* to 90* and 95* to 115*•  The 5 round average of 
fragment hits on the arena panels from 50" to 135* are as follows: 

Pomb 

Low Drag  EX 2 Mod 0 

Standard  AN-M57A1 

80/20 Tritonal 

80/20 Tritonal 

Average No. Hits 
on Pansla 50° to 135* 

* 92 

118 

* Weighted average.  Approximately 26^ more fragment hits 
were recorded on the standard G.P. bomb,. 

CONFIDENTIAL 
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Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Tost of 

b.  Fragment Velocity: 

The fragment velocity data measured over a 60» distance of 
travel for each round of both types of bomb are listed in Tables III 
and IV and are averaged and summarized as follows: 

Bojab 

Low Drag  EX 2 Mod 0 

Standard  AN-M57A1 

No. Rounds 
Recorded 

5 

A 

Median Fragment Velocities 
Zofte W-W   (ft,/see,) 

5200 

5850 

The beam spray fragment velocities of the standard G.P. bombs 
were approximately 12$ higher than those of the Low Drag bombs* 

c. Fragment Mass Distribution: 

Fragment mass distribution data for both types of bomb 
are listed in Table V.  Photographs of the recovered fragments 
are shown in Figures 2 and 3.  Average results are tabulated for 
the polar zone 80* to 85* and 90* to 95*•  Inasmuch as the beam 
spray angles and the angle of greatest fragment concentration are 
different for the two types of bombs tested, the mass distribution 
data obtained do not present a complete picture cf the actual 
beam spray mass distribution. 

d. Blast Data: 

The detailed blast pressures obtained from the gages are 
listed in Table VI and sketches of the set up and typical blast 
curve are shown in Figures 4 and 5.  The average blast pressures 
are summarized as follows: 

Bomb Type 

Low Drag  EX 2 Mod 0 

Standard  AN-M57A1 

Pressure, NOL Gages at 50* 
(psi). 5 Round Averages 

8.0 

9.3 

CONFIDENTIAL 
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Bomb, G.P. 250 lb. LOK Drag EX 2 Mod 0 and 
Ronb, G.P. 250 lb. AN-M57M, Fragmentation Test of 

f ART P 

WMCfcV8XQW8 
! 
1 
E 

11.  a. The fragmentation characteristics of the two types of 
250 lb* bombs are as follows: 

No. Hits Blast 
on Panels Pressure 

Beam Spray  Zone 50* NOL Gages 
mosUr   V9 13?* n  SO* 

Low Drag EX 2 Mod 0          5200 ft./sec.     92 8.0 psi 
BO/20 Tritonal Loaded 

Standard G.P. Bomb AN-M57A1  5850 ft./sec.    118 9.3 psi 
80/20 Tritonal Loaded 

b.  The superiority in fragment velocity and number of frag- 
ment hits of the standard G.P. bomb over the low Drag bomb can be 
attributed to the differences in explosive weight, wall thickness, 
and outside diameters, which were as follows: 

Explosive weight (lbs) 

Wall thickness (inches) 

Outside diameter (inches) 

Low Drag 
fiX 2 flod. 0 

Standard 
AN-MJ7AI 

103 130 

0.313 0.270 

9.0 10.9 
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Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G,P. 250 lb* AN-M57A1, Fragmentation Test of 

The tests upon which this report is baaed were conducted byt 
M. B5RGEK, Lieutenant, USN, Fragmentation Firing Officer, 

Terminal Ballistics Department 

This report was prepared byt 
A. N. HUGHES, Lieutenant, USN, Fragmentation Firing Officer, 

Terminal Ballistics Department 
M. C. McFADDEN, JR., Ensign, US3, Fragmentation Firing Offiser, 

Terminal Ballistics Department 

This report was reviewed byt 
V. PHILIPCHUK, Fragmentation Battery Officer, 

Fragmentation Division, 
Terminal Ballistics Department 

R. H. LTDDANE, Director of Research, 
Terminal Ballistics Department 

W. B. ROBERTSON, Lieutenant Commander, USN, 
Terminal Ballistics Batteries Officer, 
Terminal Ballistics Department 

R. T. RUBLE, Lieutenant Commander, USN, 
Terminal Ballistics Officer, 
Terminal Ballistics Department 

C. C. BRAMBLE, Director of Research, Ordnance Group 

APPROVED:  IRVING T. DUKE 
Rear Admiral, USN 
Commander, Naval Proving Ground 
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C. 
Captain, USN 
Ordnance Officer 
By direction 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

60* Radius Space Arena 

1/8" MS Panels 5' high 

Rd. 
1 

0-5 
5-10     1 

10-15     1 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55     1 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85 
85-90 
90-95 
95-100 

100-105 
105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
H0-K5 
145-150 
150-155 
155-160 
160-165 
165-170 
j. f v/—JL r y        JL 

175-180 16 

4 
6 
6 

12 
12 
4 
3 
8 
6 
5 
2 
1 
1 

1 
2 

Rd.    Rd. 
-2-   JL 

2 
8 

11 
12 
6 

13 
3 
9 
8 
3 
4 
1 
1 

1 
3 

6 

2 
4 

10 
14 
10 
6 
5 

16 
5 
2 
2 
1 

TABLE I 

SPACE DISTRIBUTION DATA 

250 lb. Low Drag Bomb EX 2 Mod 0 

80/20 Tritonal Loaded 

Weighed Aver.     Aver. Impacts   Aver. Impacts 
Rd.    Rd.    Impacts per 5°        per total per Unit 
4       5     Zone on Panel r       ~ 

2 
7 

12 
31 
4 

13 
8 

14 
7 
7 
1 

1 
1 
3 
5 

U 
18 
20 
18 
14 
18 
11 
6 
5 

1 
1 

1 
4 -    5 
5 6 
-a n 

19     19     26 

0.5 
0.6 
0.4 

0.3 
0.3 

a 

0.3 
C.l 
2.4 
6.1 

10.8 
18.0 
9.0 

10.8 
6.1 

13.0 
7.1 
4,4 
2.6 
0.6 
0.4 
0.1 
0.1 

0.4 

0.3 
2.6 
4.5 
i   a 

16.3 

5°  7.ftn© 

1.7 
6 
6 

LO 

Solid Angle 

18 
6 

160 
430 
780 

1330 
670 
810 
460 
971 
520 
320 
181 
40 
30 

6 
6 

18 

9 
59 
73 
/A *»« 
55 

70 
80 
50 

40 
40 

40 
14 

330 
840 

U90 
2480 
1240 
U9C 

840 
1790 
980 
610 
360 

80 
60 
14 
14 

60 

40 
360 
610 
650 

2300 
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Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bc«nbf G.P, 250 lb. AN-M57A1, Fragmentation Tost of 

601 Radius Space Arena 

1/8" MS Panels 5' high 

0-5 
5-10 

10-15 
15-20 

25-30 
30-35 
35-40 
40-45 
45-50 
53-55 
55-60 
60-65 
65-70 
70-75 
75-80 
60-85 
85-90 
90-95 
95-100 

100-105 
105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-UO 
140-145 
U5-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 

Rd, 
1 

4 
2 

2 
1 
3 
2 
5 
6 
9 

11 
37 
26 

2 
1 
5 

19 
8 

Rd*    Rd*    Rd* 

-2.  JL.  -L. 
5 11 

1 
2 

1 
4 
2 
A 
2 
3 
2 
1 

2 
5 
9 

17 
33 
20 

1 

6 
10 

2 

1 
1 
1 
1 
1 
2 
3 

5 
2 

11 
20 
20 

2 
1 
2 
9 
4 
-5 

SPACE DISTRIBUTION DATA 

Standard G.P. 250 lb. Bomb AN-M57A1 

80/20 Tritonal Loaded 

Aver, Inpacts Aver.Impacts 
Rd* Aver.Impacts     per total       per Unit 

5   Totals Per 5° Zone 5° Zono       Solid Angle 

3 
4 
3 
1 

2 
1 
1 
2 
2 

2 
2 
1 
I 

1C 
2 
4 
5 
2 
1 
1 
5 

16 
24 
21 

I 
8 
9 
9 
1 

2 
2 
6 

2 
1 

X 

2 
2 
3 
A 
6 
2 
6 
1 
A 
7 
5 
5 

13 
23 
30 
10 

1 
I 
A 
9 
3 
1 
1 
1 

3 
1 
1 
2 

9 
1 
3 
1 
i 

2 
9 

12 
7 

18 
15 
14 

9 
15 
18 
13 
22 
38 
78 

UA 
97 
10 

A 
25 
56 
26 

5 
3 
A 
A 
6 
6 

12 
P. 

5 

1.8 
0.2 
0.6 
0.2 
r> o 
V.K. 

0.4 
1.8 
2.4 
1.4 
3.5 
3.0 
2.8 
1.8 
3.0 
3.5 
2.6 
4.4 
7.6 

15.6 
28.8 
19.4 
2.0 
0.8 
5.0 

11.2 
5.2 
1.0 
0.6 
0.8 
0.8 
1.2 
1.2 
2.4 
1.6 
•» t~\ 

1 = 0 

V 

2 
10 

5 
6 

13 
73 

no 
71 

194 
179 
178 
120 
210 
250 
191 
330 
570 

1175 
2150 
1A28 

144 
60 

330 
712 
310 

56 
30 
40 
30 
42 
35 
54 
26 
1 r> 

250 
30 
80 
30 
30 
50 

250 
330 
193 
480 
410 
390 
250 
410 
480 
360 
610 

1C50 
2150 
3960 
2670 

280 
xxu 
690 

1541 
720 
138 
80 

110 
110 
165 
165 
330 
220 
1 te 

141 
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Bomb, G,P* 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb, AN-M57A1, Fragmentation Test of 

TABLE HI 

FRAGMENT VKrOgET* DATA 

35mm Fastax Camera 2940 frames per sec, 

60 foot Radius Arena 

Rd« 1 250 lb. Low Drag Bomb, EX 2 Mod 0  80/20 Tritonal Loaded 

Fuzes  EX 200 Mod 3 with 1/2 size booster 

Total Weight 252,5 lbs. 

Frame in Which 
Hit Occurred 

31 
32 
33 
34 
37 
38 
41 
42 
43 
44 

Median 

Average 

No, Fragments 

4 
5 
7 
9 
1 
4 
2 
3 
2 
3 

Filler Weight 103.5 lbs. 

Velocity (f/s) 

ouou 
5690 
5510 
5350 
5190 
4770 
4640 
4300 
4200 
4100 
4010 

5200 

5030 
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Bomb, G»P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G. P. 250 lb. AN-M57A1, Fragmentation Test of 

TABLE III (Continued) 

3 5mm Fastax Camera 2790 frames per sec. 

60 foot Radius Arena 

Rd. 2 250 lb. Low Drag Bomb EX 2 Mod 0  30/20 Tritonal Loaded 

Fuse:  EX 200 Mod 3 with 1/2 sise booster 

Total Weight 252 lbs. Filler Weight 103 lbs. 

Frame in Which 
Hit Occurred No. Fragments Velocity (f/s) 

27 2 6200 
26 1 5980 
29 6 5770 
30 4 5580 
31 2 5400 
32 6 5230 
33 4 5070 
34 3 4920 
35 6 4780 
36 4 4650 
T7 2 4520 
38 4 4410 
39 1 4290 
40 2 4190 

Median 5120 

Average 5090 
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CONFIDENTIAL 

O 
NPG REPORT NO, 957 

Bomb, G.P, 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P, 250 lb. AN-M57A1, Fragmentation Test of 

TABLE. III (Continued) 

35mm Fastax Camera 

60 foot Radius Arena 

Rd. 3 250 lb. Low Drag Bomb EX 2 Mod 0 

Fuze:  EX 200 Mod 3 with 1/2 size booster 

Total Weight 252 lbs. 

Frame in Which 
Hit Occurred 

• 

29 
30 
^1 
33 
M  — 

36 
37 
38 
39 
40 
41 

Median 

Average 

No, Fragments 

1 
3 
7 
1 
7 
3 
4 
4 
6 
1 
3 

2850 frames per sec, 

80/'*0 Tritonal Loaded 

Filler Weight 103 lbs. 

f   ~ I      \ Velocity If/sJ 

5900 
5700 
5520 
5180 
4890 
4750 
4620 
4500 
4380 
4230 
4170 

4850 

4870 

CONFIDENTIAL 
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o 
CONFIDENTIAL NPG REPORT NO, 957 

Bomb, G,P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb, AN-M57A1, Fragmentation Test of 

TABLE III (Continued) 

35mm Fastax Camera 

60 foot Radius Arena 

Rd. 4 250 lb. Low Drag Bomb EX 2 Mod 0 

Fuze;  EX 200 Mod 3 with 1/2 siae booster 

Total Weight 252 lbs. 

2850 frames per sec. 

80/20 Tritonal Loaded 

Filler Weight 103 lbs, 

Frame in Which 
Hit Occurred No, Fragments Velocity (f/s) 

28 2 6110 
29 7 5900 
30 7 5700 
31 4 5520 
32 6 5340 
33 8 5180 
34 1 5030 
35 4 4890 
37 3 4620 
38 1 L 5f5fl 

41 1 4170 
42 2 4070 
43 2 3980 

Median 5400 

Average 5250 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

TABLE III (Continued) 

35mm Fastax Camera 2700 frames per sec. 

60 foot Radius Arena 

Rda 5, 250 lb. .L.ow Drag Bomb EX 2 Mod 0 60/20 Tritonal Loaded 

Fuze:  EX 200 Mod 3 with 1/2 size booster 

Total Weight 253.8 lbs. Filler Weight 102.8 lbs, 

Frame in Which 
Hit Occurred No. Fragments Velocity (f/s) 

25 1 6480 
26 3 6230 
27 3 6000 
28 4 5790 
29 8 5590 
30 7 5400 
31 4 5230 
32 3 5060 
33 4 4910 

• 34 2 4760 
37 2 4380 
38 1 4260 
39 1 4150 
40 2 4050 

Median 5450 

Average 5320 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 95? 

Fomb, G.P., 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

TABLE IV 

FRAGMENT VELOCITY DATA 

35mm Fast-ax Camera 2350 frames per sec, 

60 foot Radius Arena 

Rd. 1 250 lb. G.P. Bomb AN-M57A1 80/20 Tritonal Loaded 

FU26 5  AN-M103A1 

Total Weight 249 lbs. Filler Weight 131 lbs. 

Frame in Which 
Hit Occurred No- Fragments Velocity (f/s) 

25 2 6840 
26 3 6580 
27 7 6330 
28 5 6110 
29 6 5900 
30 2 5700 
31 1 5520 
32 2 5340 
34 1 5030 
36 1 4750 
37 2 4620 
38 1 4500 
39 2 L.18Q 
41 1 4170 
42 2 4070 
43 2 3980 
45 2 3800 

Median 6000 

Average 5620 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Lo* Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Teat of 

TABLE IV (Continued) 

35mm Fast ax Camera . 3000 frames per sec. 

60 foot Radius Arena 

Rd, 2 250 lb. G.P. Bomb AN-M57A1 80/20 Tritonal Loaded 

Fuze:  AN-M103A1 

Total Weight 249 lbs. Filler Weight 132 lbs. 

Frame in Which 
Hit Occurred No. Fragments Velocity Cf/s) 

27 7 6670 
28 1 6430 
29 5 6210 
30 4 6000 
31 3 5810 
33 2 5450 
3^ 2 5290 
35 4 5140 
36 1 5000 
37 4 4860 
39 3 4620 
41 n X 4390 
42 2 4290 
43 2 4190 

Median 5700 

Average - 5540 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G*P. 250 lb. Low Drag EX 2 Mod 0 and 
Bombs G.P. 250 lb. AN-M57A1, Fragmentation Tost of 

TABLE IV (Continued) 

35mm Fastax Camera 

60 foot Radius Arena 

Rd. 3 250 lb. G.P. Bomb AN-M57A1 

Fuze:  AN-M103A1 

Total Weight 254 lbs. 

Frame in Which 
Hit Occurred 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Median 

Average 

No„ Fragments 

tGOO frames per sec. 

80/20 Tritonal Loaded 

Filler Weight 133 lbs. 

*   i  * 

2 6920 
2 6670 

10 6430 
1 6210 
5 6000 
5 581C 
6 5630 
5 5450 
3 5290 
3 5140 
4 5000 
2 4860 
3 
1 4620 
2 4500 
? 4390 
2 4290 
1 4190 

5650 

5560 

CONFIDENTIAL 
SECURITY INFORMATION APPENDIX C 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low Drag SI 2 Hod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

TABES IV (Continued) 

35mm Fastax Camera 

60 foot Radius Arena 

Rd. 4 250 lb. G.P. Bomb AN-M57A1 

Fuse:  AN-M103A1 

Total Weight 249 lbs. 

2910 frames per see. 

90/20 Tritonal Loaded 

Filler Weight 132 lbs. 

Frame in Which 
Hit Occurred No. Fragments Velocity (f/s) 

26 5 6720 
27 7 6470 
26 6 6240 
29 4 6020 
30 1 5820 
31 3 5630 
32 1 5460 
33 2 3290 
34 4 5140 
35 2 4990 
36 1 4850 
37 2 4720 
38 1 4590 

Median 6050 

Average 5860 

CONFIDENTIAL 
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CONFIDENTIAL Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and Bomb, G.P. 250 lb. AN-H57A1, Fragmentation Tost of NPG HBPORT NO. 957 

TABLE. V 

MAjSS PKiTRIBTOQN DATA, 

Fuze: Nose AN-M103A1 for G.P. AN-M57A1. 
Atnwartships EX 200 Hod 3 with 50% 
pollet size for Low Drag Bomb EX 2 Hod 0 

Explosive Filler: 80/20 Tritonal for both types of bombs. 

Fragments recovered from 4' high case fiberboard 
packs which were in polar angle zones 90° to 95° 
and 80° to 55° on the port side of the bomb. 

Rds, 

1-5 

1-4 
1-5 

1-4 

Fragmentation of 250 lbt G.P. Low Drag Bomb EX 2 Hod 0 and 250 lb. G.P. Bomb AN-M57A1 
NUMBER AND WEIGHT OF RECOVERED FRAGMENTS 
0-0.625   0.625-1.25 1.25-2.5      2.5-5 5-10 

grams 
Bomb 
ZZES 
Low 
Drag 

AN-H57A1 
Low 
Drag 

AN-H57A1 

grams Krama giv^ma grama 
10-20 

grams 

Zone 

80°-85° 

80°-85° 
90°-95° 

Wt. Wt. Wt. Wt. Wt. Wt. 
finsj. No,,   gns. No.    gms. No.    gms. No.    gms. No.    gms. No. 
2.8     7     8.2     11     7       5     31.4    9     59.8    9    232    16 

20-40 4CM55       80-160 160-320 
grams         grams          grams grams Photo. 

Wt. Wt.              Wt. *t. Total       No. 
gms. No. gms. No.    gms. No. gms. No. _Wt.    jiOj.   NP9 
79.3    3 90.8    2   133.4    1 -       - 644.7 63   45884 

1.4 
3.1 

5 
9 

9C°-95°    2.5     7 

2.7       3   2.4     2       2.8    1    28.8    4        -     - 
9.7     U 25.4   14     63.3  18   135.2  18    79.9    5 

7 9 11.4     7     21.8    6    43.8    6     58.8    4 

125.1    5     86.6    2 

90.2    3    47.8    1 

- -       -     38.1 15  45890 
- 190.3   1   718.6  83  45884 

- -        -  283.3 43   45890 

Avgx 
n 

it 

Type Zone 
Low 8C°-85° 
Drag 

AN-M57A1 80°-85° 
Low 90° -05° 
Drag 

AN-H57A1 90°-95° 

.6    1.4   1.6 2.2 1.4 1 

.35 1.3      .7 .8 .6 .5 

.6   1.8 B,4 2.2 5.1 2.8 

.6   1.8   1.8 2.3 2.9 1.8 

6.3 1.8   12 1.8 46.4 3.2 15.9    .6   18.2 .4   26.7    .2 

.7    .25 7.2     1 - - -.-.-. 
12.7 3.6   27 3.6 16 1 25 1    17*3 .4 

5.5 1.5    11 1.5 14.7 1 22.6    .8    12      .25     - 

- 128.9 12.6 - 

- 9.5   3.8 - 
38.1   .2 143.7 16.6 - 

- 70.8  10.8 - 
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CONFIDENTIAL NPG REPORT NO. 957 

Bomb, 
Bomb, G.P 

G.P. 250 lb, 
. 250 lb. AN- 

. Low Drag EX 2 Mod 0 and 
•M57A1, Fragmentation Test of 

TABLE VI 

250 LB. BOMBS. PEAK BLAST PRESSURE (PSI) AT 50 FEE T 
NOL 

Indenter Bomb 
7.XPS 

Rd. 
No. 

Tourmali 
General 
Radio Fairchild 

Rochelle 
Salt Gages 
NOL Channel 

Std. 1     9.6 

Std. 2     11.0 10.0              i 

Std. 3     9.9 

Std. 4     11.0 9.5 

Std. 5   7.7 

Low Drag 1 9.6 10.4 7.9 

Low Drag 2 11.0 9.7 
\ 

7.1 

Low Drag 3 11.2 9.9 8.3 

Low Drag 4 10.0 10.2 10.8 8.4 

Low Drag 5 ... 12.6 11.0 8.2 

CONFIDENTIAL 
SECURITY INFORMATION APPENDIX E 
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rfiwpT"— T4T NPG REPORT NO. 957 

Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 end 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

DISTRIBUTION 

Bureau of Ordnance 

Ad3 
Re2 
Re3 
Re2b 
Re3c 

Chief of Ordnance, Department of the Army 
Atin:  ORDTX-AR 

1 
1 
2 
2 
5 

Navy Research Section, 
Library of Congress 
Washington 25, D. C. 
(Via BUORD Re3) 

Commanding General 
Aberdeen Proving Ground, 
Aberdeen, Maryland 
Attnt  Technical Information Section 

Development and Proof Services 

Commander, Operational Development Force, 
U. S. Atlantic Fleet, U. S. Naval Base, 
Norfolk 11, Virginia 

Naval Ordnance Laboratory 

Naval Ordnance Laboratory 
Attn:  Explosives Division 

Picatinny Arsenal, Dover, N. J. 
Attn:  Technical Division 

1 

1 

1 

1 

Reports Office 
APL/JHU, Silver Spring, Maryland 

Naval Gun Factory 
Attnt  Aircraft Armament Section 

NATC, 
Patuxent River, Md. 

1 

3 

\J\J. 
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*» * — .*<Li NPG HErORT NO, 957 

Bomb, G.P. 250 lb. Low Drag EX 2 Mod 0 and 
Bomb, G.P. 250 lb. AN-M57A1, Fragmentation Test of 

DISTRIBUTION (Continued) 

NA0T5, 
Chincoteague, Va. 

Air Materiel Command Liaison Officer 
Wing 3 Headquarters, Aberdeen Proring Ground 
Aberdeen, Maryland 

U. S. Air Force, AMC Engineering Field Office 
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Attnt  Armament Section 
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1 
1 
1 
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